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Abstract
The problem of stability of the multidimensional solutions of the BK class equations describing the nonlinear waves which are form-
ing on the low-frequency branch of oscillations in plasma for cases when b  4pnT=B2  1 and b > 1 is studied. In ﬁrst case, for
x < xB ¼ eB=Mc; kkD  1 the FMS waves are excited, and their dynamics under conditions k2x  k2?, vx  cA near the cone of
h ¼ arctan ðM=mÞ1=2, is described by the equation of the BK class known as the GKP equation for magnetic ﬁeld h ¼ B=B with due
account of the high order dispersive correction deﬁned by values of plasma parameters and angle h ¼ ðB; kÞ. In another case, the dynam-
ics of the ﬁnite-amplitude Alfve´n waves propagating near-to-parallel to B is described by the equation of the same class known as the
3-DNLS equation for h ¼ ðBy þ iBzÞ=2Bj1 bj. To study the stability of multidimensional solutions in both cases the method of inves-
tigation of the Hamiltonian bounding with deformation conserving momentum by solving the variation problem is used. As a result, we
have obtained the conditions of existence of the 2D and 3D soliton solutions in the BK system for cases of the GKP and 3-DNLS equa-
tion (i.e. for the FMS and Alfve´n waves, respectively) in dependence on the equations’ coeﬃcients, i.e. on the parameters of both plasma
and wave.
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1. Introduction. Basic equations
In this paper we study the formation, structure, stability
and dynamics of the multidimensional solitons forming on
the low-frequency branch of oscillations in a plasma for
cases b  4pnT =B2  1 and b > 1. These oscillations are
described by the Belashov-Karpman (BK) class of
equations
@tuþAðt; uÞu ¼ f ; f ¼ j
Z x
1
D?udx;
D? ¼ @2y þ @2z ð1Þ
which with operator
Aðt; uÞ ¼ au@x  @2xðm b@x  c@3xÞ ð2Þ
turns into the generalized Kadomtsev-Petviashvili (GKP)
equation and in case when b  4pnT =B2  1 for
x < xB ¼ eB=Mc; kkD  1 describes propagation of the
fast magnetosonic (FMS) waves in magnetized plasma with
k2x  k2?, vx  cA near the cone of h ¼ arctan ðM=mÞ1=2
(Belashov, 1994). In this case function u has a sense the
dimensionless amplitude of the magnetic ﬁeld of the wave,
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